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THE METHOD OF LAMINAR THERMOCOAGULATION
OF THE CEREBRAL CORTEX*
J. G. DUSSER DE BARENNE
In 1933 the method oflaminar thermocoagulation of the cerebral
cortex was described.' 2 This allows one to destroy, at will, any
number of cortical layers, and has the following additional advan-
tages: (1) the continuity of the cortex is undisturbed, (2) no bleeding
occurs, (3) the killed region is strictly confined to the heated area,
(4) the cortex immediately outside the killed area is functionally
normal, and (5) scar formation and retraction
are absent in the adjacent cortex. T
This method has been employed in many ex-
periments 8'4' 5, 6,78 in which a simple coagulator
was used, the one inconvenience of which was that
only the heating surface, the "thermode" proper,
could be sterilized.
In this paper a coagulator is described of such
character that the instrument can be sterilized in
the autoclave and hence can be used conveniently
in clinical neurosurgery. The apparatus consists
of a "thermode" (Fig. 1) heated by the current
from a 5-volt 100-watt stepdown-transformer.
The thermode is a heavy-walled brass tube con-
sisting of four parts, A, B, C, and H (Fig. 1).
A and B are joined by insulating cement; B, C,
and H are screwed together. Inside this ther- X
mode is inserted a nichrome heating-wire, N, of
No. 28 gauge (Fig. 1). The insulating cement
between parts A and B of the thermode insures FIG. 1. Diagram of
that the current must flow through the nichrome the coagulator.
heating-wire. This wire is inserted into the
thermode in the following way. With the screw-joint B-C open,
the wire is clamped between H and C, and then passed through
B and A. Now the parts B and C are screwed together and with
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the wire under tension, its upper end, deflected laterally through a
slot in the upper collar of A, is fastened with the thumbscrew T
.(Fig. 1).
In series with the thermode and its heating-wire, N, and the
output of the stepdown-transformer are three 10-watt adjustable
..4f
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FIG. 2. Diagram of the cir-
cuit used. The male plug of the
wires coming from the terminals
W1 and W2 of the coagulator can
be plugged intoa-b, or a-c, or a-d.
resistors, placed in "parallel." Fig. 2 gives the diagram of the cir-
cuit. These resistors are tapped at ca. 0.5, 1.5, and 3 ohms respec-
tively. This arrangement allows one to select either of three
circuits, one with the 0.5 ohm resistor, one with the 1.5 ohm resistor,
or the third with the 3 ohm resistor. Using the first resistor the
heating surface of the thermode will be brought to 800 C., with
the second to 700 C., and with the third to 650 C. It will be seen
in Fig. 1 (and Fig. 3) that a narrow canal is drilled into the
head, H, of the coagulator for insertion of a thermocouple junction
used in adjusting the resistors to obtain the desired temperature of
the heating surface of H. S (Fig. 1) is a handle through which the
coagulator can slide up and down freely, though snugly; thus, the
instrument will always be applied to the cortex with constant pres-
sure (its own weight). It should be emphasized that with the use
FIG. IA.
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in position.
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of the stepdown-transformer the danger of applying 15 5-volt AC
to the brain of the subject is eliminated.
If, after extensive use, the heating-wire N should break or burn out, it
can easily be replaced by unscrewing the various parts of the thermode.
Fig. 3 shows the actual thermode; Fig. 4 shows the whole appa-
ratus assembled in a portable form.
For clinical surgical purposes, where laminar thermocoagulation will
hardly ever be necessary but the cortex wfll have to be killed over its entire
thickness, using a temperature of 800 C., only the resistor of 0.5 ohms will
be necessary. This temperature applied to the cortex for 5 seconds kills all
its layers; with longer application the coagulation extends into the white
matter.
In 1935 Dusser de Barenne and Zimmerman reported' that the
thermocoagulated layers are completely "'resorbed" within four
months. Even after this long survival period scar formation and
retraction in the adjacent cortex are absent.
Recently it has been found that this resorption of the therm-o-
coagulated tissue occurs much more rapidly; in fact, it is completed
within six weeks. Fig. S shows the result of a thermocoagulation
of the three outer layers (700 C. for 3 seconds) of a portion of the
precentral arm area (A.4) after a survival period of 6 weeks. It
will be seen that the three outer layers are completely absent, with
perfectly normal preservation of the deeper layers. The arrange-
ment of the nerve cells in these layers is undisturbed, without any
indicationofproliferation oftheneuroglia. Again, therefore, in this
preparation there is nothing to suggest scar formation in the adjacent
cortex. This finding confirms the statement of Dusser de Barenne
and Zimmerman thatthis method may be used to great advantage in
clinical neurosurgery, for instance, in cases of "focal" epilepsy due to
superficial cortical scars or other abnormal conditions on the surface
of the cortex.
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FlIG. 3. Coagulator with part of its handle.
FIG. 4. Coagulator and electrical apparatus in portable form.
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